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(54) NONAQUOUS ELECTROLYTE SECONDARY BATTERY 
(57)Abstract 

PURPOSE: To provide a high capacity carbon negative electrode by 
using highly crystalline carbon material for the negative electrode, and 
s tting a charge quantity of the carbon material in a range of 0.9g/cm3 
or more and 1 .6g/cm3 or less. 

CONSTITUTION: A secondary battery is provided with a positive 
electrode capable of repeated charges and discharges, nonaqueous 
electrolyte including alkali metal ions, and a negative electrode 
comprising carbon material capable of storage and emission of the 
alkali metal ions. A spacing (d002) of a surface (002) by an X-ray wide 
angle diffraction method in the carbon material is set to be less than 
0.337nm, and a charging density of the carbon material to the negative 
electrode is set to be 0.9g/cm3 or more and 1.6g/cm3 or less. In the 
case of the negative electrode which is applied as paste of the carbon 
material and binder formed by organic solvent if a surface area of the 
carbon material is large, with a small grain size, a bulk density of the 
carbon material is low, so the charging density to the electrode is 
small if it is rolled. A high capacity can thus be achieved by using this 
n gative electrode. 





LEGAL STATUS 

[Date of request for examination] 1 8.04.1 995 

[Date of sending the examiner's decision of rejection] 28.10.1997 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 2792373 

[Date of registration] 1 9.06.1 998 

[Number of appeal against examiner's decision of rejection] 09-201 77 

[Date of requesting appeal against examiner's decision of 27.1 1.1997 
rej ction] 

[Dat of extinction of right] 

Copyright (C); 1 998,2000 Japan Patent Office 



1 / 1 



02/03/05 19:40 



<19)H*B4W/r CJP) (12) ^ 1 ^ i (A) (U)mttilH£M*9 

^§3^6-168724 

(43) ^MB ¥l£ 6 ^(1994)6)3 14 B 



(51)Intd. 5 SftSlJIB^ frfl&S#^ FI &f6%5*B0T 

HO 1M 4/58 

4/02 D 
10/40 Z 



S£lf# *SI* I*Sff)t 1 <± 5 1) 



(22)tBISB 



ftfffi¥4-345361 
¥J5S:4^a992)11^30B 



(71)tBfIA 000004282 

i#*& 



(54) [#§HJW«»] ^TKSKffi-^m* 

(57) mm 

tutsc iz wmtzmmttm <t o use jurr &. 

&&#**<DXigiUr&[5J0TffiKJ;£ (0 0 2) SO&SfclBI 
ttO. 3 3 7 nrnMT, J5o^^#flWt^©S« 
®g.tf. 0. 9g/cmHail. 6g/cm'KT. 



500 — 



400 — 



8F 300 — 



203 



■Ah 
/co 3 




100 — 



0.5 1.0 1.5 2.0 

jtmmsi e/cm' 



2.5 



(2) 



&m¥6 - 1 6 8 7 2 4 



^@»Tfe(C<fc^(002) B0>Sflnffi(d N ,) *<0.337nm* 
SIT. *»-3«**t»oftS/so^»SflE*». 0.9g/cm> 
BL± l.6g/cnVc*aTT**£££4**<fcT«#?MI 

[0 0 0 1] 

[«*±©#l]ffl»-IF] 

£ if #T * *> <D -C & 5 . 

[0 0 0 2] 

=»ftf * > s a i; * t l t u * a =i a ju h &&mt 

£ =»fc^ U^x 

*IT1^5. ^T-fc. U A :3A*;Wh LixC 
oOj ) 43«ktfXK*;i,l!U3 L £AV>#>gKb4&<LixMii 
2 0 4 ) fit. U^9AC#UT4V&±©*fc>«>T»fc« 

[0 0 0 3] #yn h>ttO#«*«EK: 

'Jf-JASCiLTIi, LiC10 4 , LiP 
F t , LiBF 4 . LiAsF 6 , LiCF, SO, . ^S£7nfcru> 
*— #*— K X ^ K 1.2-^ h + S' 
x^>. r- yfD7^ h>- y*+V7>, 2-*3 1 ;U 

[0 0 0 4] ##t««=*tftO«IS**i: LT. 
[0 0 0 5] U?9AMXWBtt:ft£*U itl*M 

h#)Si:LT. 0iJ;ltf#Bf)B861-l 1 1907 4»£ttCCft3 



-5. 
[0 0 0 6] 

[SS9ia<«¥ftL«fcS±:-f-5SS] ft*. 
\Z. ^IcgttxXxJUt LTT'DtfU' h£ 

fflirisnTt»fcH«±. w urn*. ^ti:i 

0*?BmEOT&<5 d 00 2 tC m^GlOlSA^OSa 
LcT«^n. ^K^gHfcbfcfcCDtt, d oo: =0.3354n 
m , Lc=100nm£t±T3&-5**, fctA«*#HBS62-122066 
. #HBS63-26953. 4$gflBg63-69154. #P8B863-1 14056 
. $#BflBS63-276873 d 002 = 0 . 3 3 7nm£A±. Lc=15 

ftJPItt«liS3&«3fiitbTlr»ttt»fc«6K:. 150 
~200mAh/gl/*»»6*iri*««fl;K:»Hflll)i«»ofc. 

[oooTijsmsmfttsfcftctt. u^* 

A3M" >^-*U-->3 >1^< h 00 tf ;*;<?> pjif?/^ 

— XKUSaislSrftKi:* (002) ffi<D®HBi(d 

0OI ) *i0. 337nm *»T. C tt3Erm©*SA^«* (Lc)** 
lOOnm EU:T3&-5i&Sa t &'5. 

[0 0 0 8] LfrU jft«AA}PI«(«jfi«f!»$«^A 
ttAttJRXtmc. «**»«0!llttxx^tbT^ 

«tt«**a**fo** C tT300mAh/g«±rofl5^«* 
[0 0 0 9] ±B***ff»fc*J«lirjB/'C-f 

[0 0 10] *3B9itt. c:«)J:-5a:a*©BIH*»* 

•5. 
[0011] 

tsus^spft-r^fciex^^a] cnerosuMts 

X^A0SfftfC«ki(OO2) ®«)®Fa1^(d 00l ) **0.33 



(3) 



#Rj¥6 - 1 6 8 7 2 4 



7nm *»-c, fr-z>mmtm<z>Mm^<Dizmmm&. o. 9 

g/cm 3 fiU 1.6g/cm 3 "f-i>#M<: 
CO 0 1 2] 

Tr, 1.3 g/cm 3 gg£<gU3feg&gt,^#£n&^;i 

«D#fclr>. LA>U MSAttftXtt&aJtSAH:. 2. 
2 ~2.3 g/cm 3 JBEM^fC «fc 0 

iH#«ff*«#fc#l,¥fTlcEia]U 'JffAOttA* 

©St ti*w>t 5 c: en^. fit. 

0.9 g/cm 1 EUil. 6 g/cm J ETF<3«£HK 

fc. 

[0 0 13] JMrcXttAttttfttmtjKffiU 

0. 9 g/cm' R±l. 6g/cm 3 HTroKIC 

[0 0 14] jMB«T^rJ:5tt**»»£;'W 

•5. &5Rim<B¥i3fi^-&te5 /im «.±50Mm EAT. * 
S«te4m» /g«±, 20m ! /g&TAW S 
[0 0 15] 



fc. *«J£T. ffittAtt£i**m (XHEWfcJ:* d 
002 =0.336nm.Lc=100nm 6Lh, ¥Jg&?S25tfin . BET 
ggir£*SiBflt= 9mVg) 88gB<fc. IS5tPaJ<7)# 'J 7 -Wfc 
fnU7 ; >12g8i^?iiJcDN-^^U-2- tfoij H>150 SB 
htRlCL. JP£ 20 um OttfglC&ffi 
Lfc&. ftltU mtS 0.60mm <Z>«gS«£fe§Sbfc. 
CWfiffiS:. fl^S^^T. fSUmm. fi£52inm<OJHH*<»: 

ASl tt3fcO^^»Wlt««0.20g 

d 00J =0.351 run, Lc=4nm . BET feC«k-5^®lf =1 
2mVg) COUTt»H»0*ft7r*Sfe*ffBl/fc. 

[0016] z<nfkmw.(DmMft&zmfevrz. 

lt'J?^A$ffflL, 1 ^;i/jgS»LiPF 6 

•&?£+T3te&miS^S:fTofc. *SitlSmAT, 'J 3^ All 
tefC*fLT0V$T3femLfc^, [^Ul5mAWS§iJTttSL 
fc. B1C «[S§li^ft©tl§a§fcOO* 

1.0 g/cm 3 £U: 1. 5g/cm 3 £(.TOS6ffl"C, iftux*;!^ 

7^^kb'XUx>12gei^?PJ<DN-^5 1 ;i'-2- tfP'J H> 
150g5*SMbT^-X httfCb, JPS 20 Mm C9il?g 
\zmttVTz'&. JEH. £i6LT\ JPS 0.20mm V) 

mffiS«£fPSSL&. CO«I*fT*ftV>T, 4114mm, 
ftS52miii©efflM*©A*«€#Jfc. A&l ftSfc 9 ©bS 
3(i$m©fiS«0. 20gT. 1.37g/cm 3 T<& 

*a6fc«tt*tt, mSkmmmm d 00J =0. 336nm. Lc=100 

i £mm<Djj&-cm&isrz. muz, ^mmiz&z&km 

[0 0 17] 

[Hi] 

















M n 


n 1 /g 


nAh/cn* 


£Jt0J 


1-1 


10 


18 


472 




1-2 


15 


14 


465 




1-3 


25 


12 


469 




1-4 


44 


9 


461 




1-1 


25 


13 


262 



(4) 



#§fj¥6 - 1 6 8 7 2 4 



£9, J E-OWgB»CftS2 <t. . IEg4 SIR 

SITUS. Hfis2 tt, MffiCtt**m&&;M0y2 iB 

mAh <oa«^BJtlTS-5. #*SS¥&£^aLfc*'J7* 

!C«^xy<yh6 £frLTte:£467 At@^^nT*30. 
IEffi3g^9 *«*»SftTir»a. 8 ttjESJSm OflSBfC 

8 *MLft»«)»«mr*5. Utt. <D±&\Z 

12tt. IES4 (^SBCSW-fcjEg'J— K"e*D. 

[0018] lEStt. &©J:5K:fP«Lfc. SftttTiE 
«S-**T7*« LiCoO, £87g&,*:. «MMMR|©7'-fc3 : -l' 

1.5«*»fflON-/^;p-2- fcfnU F>100 gg^rl^b 



T-^-XhtKfCU m$ 20 w id <D7;i/5 - 'i'AfglC^ 
*iVtz&> ttN. EX. £JSUT. US 0.40mm COIES 
afi^ffffllfc. COaSfcJT&tt^T. Milan. ftS 
52nim<7>$Ifl&:R<OIE8I£*§fc. lESlftT, 75mAh 

COO 1 9 ] iES 6«t. ft« 7&T. 
fc. tAl/-i>tUT, JSSO.lOmm. StttfSO g/m* <B 

^-htyIfM-^-h©l:l M-&mm\Z. LiPF 

6 i ^;u/u v b)wm-&T®mvtz$><D&mmvfr. 

nmmm&to-tffit, JPS6mm , Ml6mm, iS$65mm7?* 

[0 0 2 0] *Jg«sjmffi^80mAWS§g-C^liff*U. IV 
£m-r£T-%nLtz&. HU<80«A©««ETtt«Lfc. 

[0 0 2 1] 
[*2] 





11 Ah 


Wh/I 


SSttfi&J 2-1 


413 


245 


mmm 2-2 


407 


241 


UttflJ 2-3 


410 


243 


mnm 2-4 


404 


240 


Jt*« 2-1 


227 


131 



[0 0 2 2] 

fB^im© Xggj£& 09f ft K £ £ (002) SOEPsIBI (d 
oo: ) 337nm ^t?^3g«»©ftS^(7)^« 
0.9 g/cm J jy.±l.6 g/cm J eiTlwtfcftgS:^ 

[0023] ^. jmmto*. fimmnmzmm&m^ 



[S2] *&mv>&mmiz&i,-tz>mm<Dmi&$:m-?wiffi 
m. 

1 
2 
3 
4 
5 

6 

7 

8 
9 

1 0 
1 1 
1 2 
1 3 



lit* 



i'J — H 
jEg'J-F 

jEM&ttM- 



(5) 



- 1 6 8 7 2 4 




